Characterisation of a Na+/K+/Cl- cotransporter in alkylating agent-sensitive L1210 murine leukemia cells.
The mode of influx of 86Rb+, a K+ congener, to exponentially proliferating L1210 murine leukemia cells, incubated in a Krebs-Ringer buffer, has been characterised. The influx was composed of a ouabain-sensitive fraction (approx. 40%), a loop diuretic-sensitive fraction (approx. 40%) and a fraction which was insensitive to both types of inhibitor (approx. 15%). The fraction of ouabain-insensitive 86Rb+ influx, which was fully inhibited by furosemide (1 mM) or bumetanide (100 microM), was completely inhibited when Cl- was completely substituted by nitrate or gluconate ions, but was slightly (29 +/- 12%) stimulated if the Cl- was substituted by Br-. The substitution of Na+ by Li+, choline or tetramethylammonium ions inhibited the loop diuretic-sensitive fraction of 86Rb+ uptake. These results suggested that a component of 86Rb+ influx to L1210 cells was mediated via a Na+/K+/Cl- cotransporter. 86Rb+ efflux from L1210 cells which had been equilibrated with 86Rb+ and incubated in the presence or absence of 1 mM ouabain, was insensitive to the loop diuretics. Additionally, efflux rates were found to be independent of the external concentration of K+, suggesting that efflux was not mediated by K+-K+ exchange. The initial rate of 86Rb+ influx to L1210 cells in the plateau phase of growth was reduced to 44% of that of exponentially dividing cells, the reduction being accounted for by significant decreases in both ouabain- and loop diuretic-sensitive influx; these cells were reduced in volume compared to cells in the exponential phase of cell growth. In cells which had been deprived of serum for 18 h, and which showed an increase of the proportion of cells in the G1 phase of the cell cycle, the addition of serum stimulated an immediate increase in the furosemide-sensitive component of 86Rb+ influx. Diuretic-sensitive 86Rb+ influx was not altered by the incubation of the cells with 100 microM dibutyryl cyclic AMP, but was inhibited by 10 microM of the cross-linking agent nitrogen mustard (bis(2-chloro-ethyl)methylamine, HN2).